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(54) Substrate support apparatus for a deposition chamber 



(57) The disclosure relates to a readily removable 
deposition shield assembly (1 ) for processing chambers 
(2) such as chemical vapor deposition (CVD) ion implan- 
tation, or physical vapor deposition (PVD) or sputtering 
chambers, is disclosed. The shield assembly includes 
a shield member (10) which is mounted to the chamber 
for easy removal, such as by screws (12), and defines 
a space along the periphery of the substrate support 



(16). A shield ring (20) is inserted into the periphery 
space and is thus mounted in removable fashion and is 
automatically centered about the substrate. The shield 
ring overlaps the cylindrical shield and a deposition ring 
(508). The deposition ring removably rests upon a 
flange (506) extending from the outer periphery of a sub- 
strate support pedestal. Collectively, these components 
prevent deposition on the chamber and hardware out- 
side the processing region. 
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Description 

This invention relates generally to deposition 
shields for processing chambers, including for example 
physical vapor deposition or sputtering chambers, 
chemical vapor deposition chambers and ion implanta- 
tion chambers. More specifically, the invention relates 
to a removable deposition ring for facilitating full wafer 
deposition while protecting the wafer support pedestal 
from the deposition species. 

In deposition processes, species from a source 
such as a target, a gas inlet manifold and the like may 
deposit on exposed internal chamber surfaces, includ- 
ing the chamber walls and hardware. Shields are avail- 
able which are designed to intercept such species. How- 
ever, the presently available shields have not been suc- 
cessful in completely blocking unwanted deposition on 
these surfaces. Also, such shields may be difficult and/ 
or time-consuming to replace, and require relatively fre- 
quent replacement. The use of automatic substrate ex- 
change systems, with their attendant in-chamber mov- 
able components, increases the difficulty of attaining ad- 
equate shielding and easy replacement of these shields. 

Therefore, there is a need in the art for shields that 
provide adequate shielding of chamber components as 
well as easy replacement. 

The invention is a removable deposition ring that 
prevents the deposition species from being deposited 
upon the substrate support pedestal that supports the 
substrate (wafer) within a reaction chamber. The depo- 
sition ring of the present invention circumscribes the pe- 
ripheral edge of the substrate support pedestal and is 
coaxially aligned with the center axis of the pedestal. 
The deposition ring rests upon a flange extending from 
the outer edge of the pedestal. The inner circumference 
of the deposition ring abuts the circumferential edge of 
the pedestal and the top surface of the deposition ring 
is substantially coplanar with the substrate support sur- 
face of the pedestal such that the deposition ring is, in 
essence, a radial extension of the substrate support sur- 
face of the pedestal. The outer edge of the deposition 
ring supports a shield or cover ring. The deposition ring 
is removable from the pedestal for cleaning and/or dis- 
posal. 

The deposition ring may include substrate locating 
or centering means mounted about the periphery of the 
substrate. The centering means engages the peripheral 
edge of the substrate to center the substrate at a cen- 
trally located substrate mounting position upon the ped- 
estal. The deposition ring also may include a groove or 
channel extending along the periphery of the substrate 
mounting position for allowing deposition on the depo- 
sition ring peripheral to the substrate without interfering 
with the substrate on the support surface of the pedes- 
tal. Preferably, when the groove is used, the centering 
means is a plurality of elongated pins formed at spaced 
locations along the groove. 

Importantly, the deposition ring is effective and eas- 



ily removed from the pedestal for cleaning and/or re- 
placement. Features such as the peripheral groove in- 
crease the processing time between ring cleanings. In 
addition, other components operating in conjunction 

5 with the deposition ring, including the cover ring and a 
chamber shield, define a shielding assembly that is es- 
pecially tailored to eliminate build-up of deposits that 
would interfere with support of the substrate. Uniquely, 
features such as a gap between the edge of the sub- 

10 strate and the support assembly permit the entire upper 
surface of the substrate to be available for deposition. 

The above and other aspects, features and advan- 
tages of the invention are described below with respect 
to the drawing, in which: 

75 

Figure 1 is a schematic simplified partial vertical 
section view of a shielded processing chamber 
which embodies the present invention; 
Figure 2 is a schematic simplified partial vertical 
20 sectional view of an automatic substrate exchange 
system; 

Figure 3 illustrates an alternative embodiment of the 

shield arrangement depicted in Figure 1 ; 

Figure 4 is a simplified schematic representation of 
25 the relationship of the wafer, the wafer support 

member, the wafer centering or locating means, 

and a robot transfer blade; 

FIG. 5 is a schematic simplified partial vertical 

cross-sectional view of a shielded processing 
30 chamber incorporating an alternative embodiment 

of the present invention; 

FIG. 6 is a schematic simplified partial vertical 
cross-sectional view of a shielded processing 
chamber incorporating an alternative embodiment 
35 of the present invention, where the deposition ring 
contains a peripheral groove and centering pins; 
and 

FIG. 7 is a top plan view of the deposition ring of 
FIG. 6. 

40 

Figure 1 is a simplified schematic drawing which il- 
lustrates an embodiment 1 of the invention incorporated 
in a deposition chamber. My invention effectively shields 
the chamber and internal hardware from deposition, yet 

45 affords easy removal of the shield components for 
cleaning or replacement. The invention also permits full 
wafer deposition, that is, deposition over the entire sur- 
face of a substrate such as a semiconductor wafer. The 
invention is applicable to deposition chambers general- 

50 |y, including for example physical vapor deposition 
(PVD) or sputtering chambers, chemical vapor deposi- 
tion (CVD) chambers, and ion implant chambers. 

By way of example, Figure 1 illustrates a sputtering 
chamber 2. The substrate 14 is positioned adjacent 

55 chamber processing region 8 on a support member 16 
such as a susceptor or a pedestal. By way of example, 
the diameter of the support member 16 is greater than 
that of the substrate 14. In the exemplary arrangement, 
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the support member 16 may be attached, as by a plu- 
rality of screws 9-9, Figure 2, to a conventional vertically 
movable elevator system 18. (Please note, hardware 
such as gas inlet manifolds and/or sputtering targets is 
omitted for clarity.) 

The exemplary sputter chamber 2 includes a cylin- 
drical chamber wail 3 and a support ring 4 which is 
mounted to the top of the chamber wall, as by welding. 
An adaptor plate 5 which may form the top wall of the 
chamber 2 is attached to the support ring 4 by a plurality 
of screws 6-6. O-ring 7 provides an hermetic seal. A 
deposition source (not shown) such as sputtering target 
assembly or a gas inlet manifold may be mounted in re- 
cess 35 and sealed from the ambient. A wall-like cylin- 
drical shield member 10 is mounted to the support ring 
4. That is, the cylindrical shield 10 has an outwardly ex- 
tending upper lip 11 which is attached to the bottom of 
the adaptor plate 5 by a plurality of screws 12-12. The 
cylindrical shape of the shield member 10 is illustrative 
of a shield member that conforms to the shape of the 
chamber and/or the substrate. The shield member 10 
may, of course, be of any shape. A flange 15 extending 
upward from annular bottom wall 1 3 of the shield mem- 
ber 10 surrounds the periphery of the substrate support 
member 16, leaving a space 17 between the shield 
flange 15 and the support 16. 

The d eposition shiej cj^assembly 1 also includes an 
annular shiel ding 20_ having an inner diameter which 
is selected so that the ring fits peripherally over the sup- 
port 16 adjacent to the substrate 14. The ring 20 com- 
prises a do wnward extendin g , tapered centering flang e 
.22 wh ich fits into the opening 1 7 between the flang e 15 
and the slo^I^ge~ortri^~g06st7at e support 16, an d a 
second, outer flang e 23 which is generally parallel to 
flange_g£L_ The~shield ringl 2QJsj mounted in remo vab I e 
fashior^aUhe peripherv _oLthe^s u_bstrate 14 by s eating 
the two flanges over the mating fla n_qe_15 of the cylin- 
drical shield meSnsTO, with the tapered centering flange 
22 extending into the opening 17. T he shield ring 20 a lso 
comprjs^s^iaisecUnwajd^x4encUnQ^ pr o- 
tects the periph er y of the substrate from species 
travelinajQw^rxlly^ 

preve nts deposition on the surfaces on whicj Uhe^shield 
j\r\g 20jesjs^anri on the^assocjatecLnDg^surface inter- 
faces^ 

As mentioned, the shield assembly uniquely com- 
bines full effective shielding of the chamber with easy 
removal. Specifically, effective shielding action is pro- 
vided by the cylindrical shield member 10, the relatively 
wide substrate support member 1 6 (that is, the support 
which extends laterally beyond the substrate) and the 
shield ring 20, which overlaps both the substrate support 
and the inward-extending bottom section of the shield 
member 10. These overlapping components combine 
to isolate the processing region of the chamber 8 from 
the rest of the chamber interior and shield the rest of the 
chamber (for example, chamber walls such as 3 and the 
internal chamber hardware such as the movable eleva- 



tor 1 8 beneath the support member 1 6) from deposition. 
The shield components are easily removed, by remov- 
ing the adaptor plate mounting means such as the 
screws 6-6 and lifting, as a unit, the adaptor plate 5; the 
5 shield member 10, which is attached to the adaptor 
plate; and the shield ring 20, which is supported in re- 
movable fashion on the shield member 10. The dual- 
functio n substrate support member and shield comp o- 
nent 16 is the n easil y removed by removing the t hree 
10 mou nting screws 9-9 r Figure^ Alternatively, the snieio 
ring 20 can be removed by simply lifting the ring out of 
the locating space 17, or the shield ring can be removed 
to permit removal of the substrate support member 16, 
if desired, without removing the shield 10. Obviously, the 
15 shield components are replaced for example by attach- 
ing the substrate support member 16 usinoscrew s 9-9, 
an aHnsertinp the shield unit and attach inqThe^j nit v ia 
scr ews 6-6 

" In accordance with another aspect of the invention, 
substrate locating or centering means such as protru- 
sions or bumps 35-35 (see Figure 4 as well as Figure 
1 ) are formed in the upper surface of the substrate sup- 
port member 16 peripheral to the mounting position of 
the substrate 1 4 for precisely centering the substrate on 
the support. As shown in Figure 4, four alignment bumps 
35-35 are positioned at 90° intervals in a rectangular ar- 
ray, to effect the positioning function 360° about the pe- 
riphery of the wafer 14. The centering means limits lat- 
eral movement of the wafer 14 relative to the substrate 
support member 16; thereby, ensuring the wafer is po- 
sitioned at the desired location on the substrate support 
member for processing as well as ensuring the wafer is 
in position on the support for pick-up by the robot blade 
34. The centering function permits full wafer deposition, 
that is, deposition over the entire surface of a substrate 
such as wafer 14, without using edge clamps, or where 
clamps are not required. Preferably, the alignment 
bumps 35-35 are rounded (for example, hemispherical) 
to avoid sharp corners which can cause particles to flake 
off into the processing environment. 

Referring to Figu res l.(J %iri 4, in the illustrated 
chamber system 2, the substrate support member 1 6 is 
mounted to the elevator 18 for vertical movement rela- 
tive to an arrangement of pins 30-30 which themselves 
are moved vertically by a second vertical lift or elevator 
mechanism 32. The coordinated vertical movement of 
the substrate support member 1 6 and the substrate sup- 
port pins 30-30 (which extend through holes 33-33 in 
the substrate support) in combination with the coordi- 
nated horizontal movement of a substrate transfer blade 
34, Figure 4, transfers substrates into and out of the 
chamber and onto and off the substrate support member 
16. In addition, vertical movement of the substrate sup- 
port member 1 6 by elevator 1 8 permits precise position- 
ing of the substrate relative to the source such as a gas 
inlet manifold and/or a sputtering target. This type of au- 
tomatic substrate exchange and positioning system is 
known in the art and is described for example in com- 
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monly assigned U.S. Patent 4,951,601 issued August 
28, 1990 to inventors Maydan et al. 

Despite the complications provided by the above- 
described moving parts, the deposition shield assembly 
1 provides effective shielding against unwanted deposi- 
tion and is readily removable and replaceable. Please 
note, although the illustrated cylindrical shield assembly 
1 is configured for a circular semiconductor wafer, other 
shield configurations may be used as required to con- 
form to other substrate and chamber configurations. 
. In a ccordance with another aspect of the invention, 
fa spacer means, in the form o f fl plurali ty of pins 36-36 
th read ed through mating holes 37-37 in t he subsTrate 
support jpember 16, supports the substrate 14 "jus t 
above jhe upper surface of that membe r. In providing a 
small gap 50 (see Figure 3) between the support mem- 
ber 16 and the wafer 14, the spacer means prevents 
material which deposits along the exposed periphery of 
the support member at the edge of the substrate from 
bonding to the substrate and from bonding the support 
member to the substrate. The spacer(s) thus facilitate 
full wafer deposition. The height of the pins 36-36 pref- 
erably provides a gap of about 0.5 - 1 millimeter between 
the substrate and its support member 16. A gap greater 
than about 1 millimeter may allow the deposited material 
to reach the backside of the substrate. 

Figure 3 depicts an alternative shielded substrate 
support member 16A which is preferred for high rate 
deposition, typically of relatively low stress material 
such as aluminum and aluminum-containing com- 
pounds of other materials. Please note, typical process- 
es may deposit about 1000 Angstroms of material per 
wafer, with the result that perhaps 5000 wafers can be 
processed before the support or pedestal 16 must be 
cleaned. Aluminum thickness, however, may be 10,000 
Angstroms per wafer. Because of the possibility of back- 
side deposition, the gap 50 cannot be increased suffi- 
ciently to accommodate this increased deposit thick- 
ness. Instead, a channel or groove 38 is formed in the 
substrate support member 16A along the periphery of 
the substrate 14. The groove 38 allows additional build- 
up of deposited material (relative to a planar configura- 
tion) on the support member 16A along the edge of the 
substrate 14 without the material sticking to the sub- 
strate and without interfering with the positioning and 
orientation of the substrate on the support. 

In the Figure 3 embodiment, the centering means 
is located in the groove and, thus, comprises elongated 
threaded centering pins 40-40 of adjustable length 
which are attached to the substrate support 16A via 
threaded holes, instead of the smaller (shorter) center- 
ing bumps or protrusions 35-35, Figure 1. Also, gap 51 
between the roof 25 and the substrate support beneath 
the roof prevents the roof from sticking to the support. 
In addition, the radial length of the inward extending roof 
prevents deposited material from reaching the surfaces 
upon which the roof is supported. 

Useful material for the components of the shield as- 



sembly 1 include stainless steel, aluminum, titanium and 
copper. Stainless steel is a preferred material because 
it is relatively easy to clean. Aluminum or copper may 
be preferred when depositing materials such as tung- 

5 sten which do not stick to stainless steel. 

Figure 4 is a simplified schematic drawing, not to 
scale, depicting the relationship of the wafer 14, the lo- 
cating or centering means (35 or 40), the substrate sup- 
port member 16 and the robot transfer blade 34. In the 

10 is illustrated embodiment, the centering means compris- 
es four bumps 35-35 spaced at 90° intervals around the 
near-periphery of the wafer support member 16 for ef- 
fecting secure positioning 360° around the substrate. 
Although operation of the robot blade of the type 

'5 contemplated here is well known, one mode of operation 
will be reviewed to ensure understanding of the cooper- 
ation among the various components. To position a wa- 
fer 14 on the support 16, the wafer is positioned on the 
robot blade 34 and the blade is inserted into the cham- 

20 ber, typically through a slit valve-controlled opening or 
other suitable opening (not shown) in the chamber wall, 
to position the wafer over the retracted (lowered) sup- 
port 16 and pin array 30-30. The pins 30-30 are raised 
by elevator 32 relative to the substrate support member 

25 16 to lift the substrate 14 off the robot blade 34. The 
robot blade is withdrawn and the elevator 32 and pins 
30-30 are lowered relative to the substrate support 
member 16, thereby depositing the substrate onto the 
spacer support pins 36-36, with the substrate being cen- 

30 tered by the locating means 35-35. In the illustrated em- 
bodiment, elevator 18 can be used to vary the vertical 
position of the support 16 and the substrate 14 relative 
to the processing region or the sputtering source cr the 
gas inlet manifold, etc., to control the fabrication proc- 

35 ess.. 

Conversely, to remove the substrate 14 from the 
chamber after processing, the pins 30-30 are elevated 
through the holes 33-33 relative to the substrate support 
member 1 6, then the robot blade 34 is inserted between 

40 the substrate support member and the substrate to lift 
the substrate off the spacer support pins 36-36. Elevator 
32 is actuated to lower the elevator pins 30-30, to de- 
posit the substrate 14 on the robot blade 34 and the ro- 
bot blade and the substrate are withdrawn from the 

45 chamber. 

FIG. 5 depicts a cross-sectional view of an another 
embodiment of the inventive shield assembly 500. In 
this embodiment, the substrate support surface 502 of 
the pedestal 504 does not extend beyond the periphery 

so of the substrate 1 4. The pedestal has a peripheral flange 
506 extending radially from the outer edge of the ped- 
estal. This.fl anqo - 506 ha s a- top ottff ooo ttoUsugaorts a 
dep osition rina_50 8. The deposition ring circumscribes 
the substrate support pedestal such that the inner edge 

55 of the deposition ring abuts the outer edge of the ped- 
estal, while the support surface 502 of the pedestal 504 
is coplanar with a top surface 510 of the deposition ring 
508. In essence, the deposition ring is a removable ex- 
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tension of the support surface of the pedestal. In Its sim- 
plest form, the deposition ring 508 is an annular ring hav- 
ing a rectangular cross section. Alternatively, the ring 
could include the centering means, e.g., bumps 512, 
which serve the same purpose as the bumps 35 of FIG. 
1. 

More specifically, the deposition shield assembly 
500 is formed of an annular cover (or shield) ring 20 hav- 
ing an inner diameter which is selected so that the cover 
ring fits peripherally over the outer diameter of the dep- 
osition ring which circumscribes the outer edge of the 
pedestal 504. The annular cover (or shield) ring 20, as 
described above with respect to FIGS. 1 and 3, com- 
prises a downward extending tapered center flange 22 
which fits into an opening between the shield member 
flange 1 5 and the outer edge 51 4 of the deposition ring. 
The shield member flange, which generally is parallel to 
the cover ring flange, the cover ring is mounted in a re- 
movable fashion at the periphery of the shield member 
by seating the two flanges with the tapered centering 
flange extending into the opening between the deposi- 
tion ring and the shield member flange. The cover ring 
also comprises a raised, inward extending roof 25 which 
prevents deposition on the surfaces on which the cover 
ring rests. Additionally, a gap 51 between the roof 25 of 
the cover ring 20 and the top surface 510 of the depo- 
sition ring 508 beneath the roof prevents the roof from 
sticking to the deposition ring. In addition, the radial 
length of the inward extending roof prevents deposited 
material from reaching the surfaces upon which the roof 
is supported on the deposition ring. 

To support the deposition ring 508, the peripheral 
edge the pedestal is adapted to include a support flange 
506 radially extending from the entire circumference of 
the pedestal. The annular deposition ring rests on the 
support flange and extends from the periphery of the 
pedestal 504 to the cover ring 20. As such, the outer 
peripheral edge 51 4 of the deposition ring 508 supports 
the cover ring 20. The surface 502 of the pedestal which 
supports the substrate has a diameter that is approxi- 
mately equivalent to the diameter of the substrate 14. 
Preferably, this support surface diameter may be slightly 
smaller than the substrate diameter, such that, when a 
substrate is positioned on the support pedestal, no por- 
tion of the pedestal surface will be exposed to the dep- 
osition species. As such, the pedestal surface is protect- 
ed from such deposition. 

The shield assembly 500 uniquely combines full ef- 
fective shielding of the chamber with easy removal. Spe- 
cifically, effective shielding action is provided by the cy- 
lindrical shield member 10, the deposition ring 508 and 
the cover ring 20 which overlaps both the deposition ring 
and the inward extending bottom section of the shield 
member. These overlapping components combine to 
isolate the processing region 8 of the chamber from the 
remainder 51 6 of the chamber interior and shield the re- 
mainder of the chamber (for example, chamber walls 
and the internal chamber hardware, such as the move- 



able elevator that generally lies beneath the substrate 
support member) from deposition. The shield assembly 
components are easily removed by removing the adap- 
tor plate mounting means, such as the screws, and lift- 
s ing out as a single unit the adaptor plate; the shield 
member, which is attached to the adaptor plate; and the 
cover ring which is supported in removable fashion on 
the shield member. The deposition ring is then easily 
removed from the periphery of the pedestal. Alternative- 
ly |y, the shield ring and the deposition ring can be re- 
moved by simply lifting the rings out of the locating 
space. 

In accordance with another aspect of the invention, 
substrate locating or centering means 51 2, such protru- 

15 sion, bumps, or pins are formed upon the upper surface 
51 0 of the deposition ring 508 peripheral to the mounting 
position of the substrate upon the pedestal surface. The 
centering means precisely centers the substrate on the 
substrate support. These bumps 512 function in the 

20 same manner as the bumps 35 of FIG. 1 and 2. 

More specifically, four alignment bumps 512-512 
are positioned at 90 degree intervals in a rectangular 
array to effect the positioning function 360 degrees 
about the periphery of the substrate 14. The centering 

25 means limits lateral movement of the substrate relative 
to the substrate support pedestal 504. As such, the 
centering means insures the substrate is positioned at 
the desired location on the substrate support pedestal 
for processing and insures the substrate is in a position 

30 on the pedestal for pick up by the robot blade (not 
shown). The locating function permits full substrate dep- 
osition, i.e., deposition over the entire surface of a sub- 
strate. Preferably the alignment bumps are rounded at 
their apexes to avoid sharp corners which can cause 

35 particles to flake off into the processing environment. 

In a typical processing environment, it is desirable 
to process a large number of wafers before having to 
replace or clean the deposition ring and the cover ring. 
Such a replacement becomes necessary when the 

40 build-up of deposition materials on the deposition ring 
begins to interfere with placement of the substrates on 
the pedestal, such that the substrates would begin to 
stick to the material deposited on the deposition ring. 
FIGS. 6 and 7 depict an alternative embodiment of 

45 the invention that accommodates the repetitive deposi- 
tion of relatively thick layers of material. This embodi- 
ment of the shield assembly 550 contains a deposition 
ring 522 having a channel or groove 520 proximate the 
periphery of its inside diameter. This groove permits ad- 

50 ditional build-up of deposited material relative to the pla- 
nar configuration on the support along the edge of the 
substrate 14 without the material sticking to the sub- 
strate and without interfering the positioning and the ori- 
entation of the substrate on the pedestal 504. The 

55 centering means is located in the groove and thus com- 
prises elongated centering pins 518. More specifically, 
four alignment pins 51 8-518 are positioned at 90 degree 
intervals in a rectangular array to effect the positioning 
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function 360 degrees about the periphery of the sub- 
strate 14. 

Useful jnaterials for the componen ts of the various 
shield a ssembly embodiments include stainles s steel, 
alu minum, titanium, and copper. Sta inless steel is a pre- 
ferred material because it is relatively easy to clean. Alu- 
minum or copper may be preferred when using deposi- 
tion materials, such as tungsten, which do not adhere 
to stainless steel. 

Based upon the above disclosure of preferred and 
alternative embodiments of the invention, those of usual 
skill in the art will readily derive alternatives and imple- 
ment modifications which are equivalent to the invention 
and within the scope of the claims of this patent docu- 
ment. 



Claims 

1 . A substrate support apparatus comprising: 

a pedestal having a support surface for sup- 
porting a substrate and having a flange extend- 
ing from the outer edge of the pedestal; and 
a deposition ring, circumscribing said support 
surface and removably supported by said 
flange, for shielding said pedestal. 

2. The substrate support apparatus of claim 1 wherein 
said deposition ring is annular and has a rectangu- 
lar cross-section. 

3. The substrate support apparatus of claim 1 wherein 
said deposition ring further comprises centering 
means, located proximate to said support surface, 
for centering a substrate upon the support surface 
as the substrate is placed upon the pedestal. 

4. The substrate support apparatus of claim 3 wherein 
said centering means comprises a plurality of pro- 
trusions extending from a surface of said deposition 
ring. 

5. The substrate support apparatus of claim 1 wherein 
said deposition ring further comprises an annular 
groove. 

6. The substrate support apparatus of claim 5 wherein 
said deposition ring further comprises centering 
means, located proximate to said support surface 
and within said annular groove, for centering a sub- 
strate upon the support surface as the substrate is 
placed upon the pedestal. 

7. The substrate support apparatus of claim 6 wherein 
said centering means comprises a plurality of elon- 
gated pins extending from a bottom surface of said 
groove. 



8. The substrate support of claim 1 wherein a top sur- 
face of said deposition ring is substantially coplanar 
with the support surface of the pedestal. 

5 9. The substrate support apparatus of claim 1 wherein 
the support surface has a diameter that is substan- 
tially equivalent to a diameter of a substrate. 

10. The substrate support apparatus of claim 1 wherein 
10 the support surface has a diameter that is smaller 

than a diameter of a substrate. 

11. A deposition chamber shield assembly for restrict- 
ing the deposition of materials on internal chamber 

is components during processing of a substrate in the 
deposition chamber, comprising: 

a shield member extending circumferentially 
around the substrate to prevent deposition on 

20 the deposition chamber regions shielded by 

said shield member during processing of the 
substrate in the deposition chamber; 
a deposition ring circumscribing a pedestal 
having a support surface for supporting the 

25 substrate and having a flange extending from 

the outer edge of the pedestal, the deposition 
ring is removably supported by said flange, for 
shielding said pedestal; and 
a cover ring extending from the shield member 

30 over an outer edge of the deposition ring and 

terminating adjacent an edge of the substrate, 
said cover ring shielding an edge region of the 
deposition ring to prevent the passage of dep- 
osition materials past the edge of deposition 

35 ring. 

12. The deposition chamber shield assembly of claim 
11 wherein said deposition ring is annular and has 
a rectangular cross-section. 

40 

13. The deposition chamber shield assembly of claim 
11 wherein said deposition ring further comprises 
centering means, located proximate to said support 
surface, for centering a substrate upon the support 

45 surface as the substrate is placed upon the pedes- 
tal. 

14. The deposition chamber shield assembly of claim 
13 wherein said centering means comprises a plu- 

50 rality of protrusions extending from a surface of said 
deposition ring. 

15. The deposition chamber shield assembly of claim 
11 wherein said deposition ring further comprises 

55 an annular groove. 

16. The deposition chamber shield assembly of claim 
15 wherein said deposition ring further comprises 
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centering means, located proximate to said support 
surface and within said annular groove, tor center- 
ing a substrate upon the support surface as the sub- 
strate is placed upon the pedestal. 

17. The deposition chamber shield assembly of claim 
16 wherein said centering means comprises a plu- 
rality of elongated pins extending from a bottom sur- 
face of said annular groove. 

18. The deposition chamber shield assembly of claim 
1 1 wherein a top surface of said deposition ring is 
substantially coplanar with the support surface of 
the pedestal. 

19. The deposition chamber shield assembly of claim 
11 wherein the support surface has a diameter that 
is substantially equivalent to a diameter of the sub- 
strate. 

20. The deposition chamber shield assembly of claim 
11 wherein the support surface has a diameter that 
is smaller than a diameter of a substrate. 
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